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Math and Physics Activities
Standards Addressed:
Math:
M.8.EE4
Perform operations with numbers expressed in scientific notation, including problems where
both decimal and scientific notation are used.
M.8.F.5
Describe quantitatively the functional relationship between two quantities by analyzing a graph.
Sketch a graph that exhibits the qualitative features of a function that has been described verbally.
M.8.SP.2
variables.

Know that straight lines are widely used to model relationships between two quantitative

M.8.SP.3
Use the equation of a linear model to solve problems in the context of bivariate measurement
data, interpreting the slope and intercept.
Science:
S.6-8.ETS.1 Define the criteria and constraints of a design problem with sufficient precision to ensure a
successful solution, taking into account relevant scientific principals and potential impacts on people and the
natural environment that may limit possible solutions.
S.6-8.ETS.2 Evaluate competing design solutions using a systemic process to determine how well they meet
the criteria and constraints of the problem.
S.6-8.ETS.3 Analyze date from tests to determine similarities and differences among several design solutions
to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for
success.
S.6-8.ETS4 Develop a model to generate data for iterative testing and modifications of a proposed object,
tool, or process such that optimal design can be achieved.

Learning Goals:
1. To understand the relationship between mathematical data and scientific theory.
2. To apply knowledge of scientific principles to design the optimal water rocket.
3. Put into practice the engineering design model.
Prep: Discuss with students that mathematics is at the core of Hidden Figures. Be sure to include that it is a
myth that there are “bad math students.” Mathematically fluency is critical to future success in any career path.
Even if a job does not require working with numbers directly such as an accountant, they students will be
managing their money in the very near future.
Divide students so that they are working in pairs and designate one to be A and B. If necessary you can put
students in triads, whatever works for your classroom. After each task the A or B students will move seats, thus
they will work with a different person for each segment of the worksheet.

Task A: Scientific Notation
The women of West Computing with often working with very large numbers. As such they practiced scientific
notation as a way to write and thus communicate these large numbers. Complete a few examples of converting
both very large and very small numbers into proper scientific notation. Include how to convert from scientific
notation into standard notation.
Task B: Calculating with Scientific Notion
In addition to converting numbers from standard to scientific as well as scientific to standard, the women of
West Computing would have to use these numbers in various formulas to complete their calculations.
Complete a few examples of calculating using scientific notation.
Task C: Combining like terms
One can simplify a sum of terms that share a factor such as 3*8 + 7*8 + 4*8 + 8*16 by counting how many
eights there are. In this example there are 30 eights therefore this is equal to 30*8 = 240. This is called
combining like terms. You can work through this example with your students.
Task D: Circles
Discuss with students that a circle is simply a set of points that are all the same distance from a particular point.
This point is called the center of the circle. Give each pair of students a variety of paperclips (two different
sizes) and have them figure out a way to draw an accurate circle.
Task E: Circles
Provide students with a loop of string and instruct them to accurately draw a few circles.
Task F: Measuring Circles
Using the same string, have students place their string over the circle so that it covers the entire line. Have
students mark on the string where it connects with the beginning. Have students pick up the string holding it
where they marked and place the string on a ruler. This will give them the measurement of circumference. This
is also a great time to remind students that in science the metric system is used so measurements should be in
centimeters.
Task G: Relationships in Circles
Provide students with various sized cylinders such as: oatmeal box, cornmeal box, cups (if same size entire
length), petri dish, etc. Using the string provided previously have students measure the circumference of the
cylinders. In addition have students measure using the ruler, the diameter of the cylinders.
Task H: Calculating Slope
Providing graph paper or utilizing Excel, have students create a scatter plot graph with the diameter on the xaxis and the circumference on the y-axis. After graphing is complete have students determine a line of best fit
and calculate the slope of the line. Lead students into discussion that the slope should equate to π, as the
relationship of circumference/diameter is π. Thus, we have an equation that C = d * π.

Physics Section:
Show video clip https://www.youtube.com/watch?v=ly9T46UouGk which will explain gravity and free fall
acceleration fairly well in a kid friendly format. We can use the concept that there is a relationship of freely
falling objects which are subjected to the same acceleration, gravity, to produce an equation. This equation is

d = (g*t2)/2

Where d = distance in meters, g = acceleration due to gravity, 9.8 m/s2, and t =
time of free fall in seconds.

Therefore, just as with our circle equation, if we know either d or t we can calculate the other.

Examples:
How far will a rubber ball fall in seconds?
t = 10 s g = 9.8 m/s2

d = (9.8*102)/2 = 490 meters

How long will it take an object dropped from a window to fall a distance of 78.4 meters?
d = 78.4 m g = 9.8 m/s2 rearrange equation to solve for t

so

t = √((2*d)/g)

d = √((2*78.4)/9.8) = 4 seconds
When asking students to solve motion problems, they should complete all three parts. It is important that they
ALWAYS show there work. Part 1 = identify information from the problem, Part 2 = arrange the equation to
solve for the unknown variable, Part 3 = plug numbers in and chug out the answer. If students learn to
rearrange the equation BEFORE plugging in the variables you can look for signs of “buggy thinking.”
The last problem on the physics motion problems worksheet is exactly how to determine whose rocket went the
highest. On rocket launch day, have a person record the time it takes the rocket to drop from maximum height
to the ground. Although technically every rocket will be experiencing some air resistance which will slow
descent, since all of the rockets are experiencing the same air resistance it should just be disregarded.
Therefore, instruct your students to NOT put any type of parachute on their rocket as that would greatly alter the
results and a “safe landing” is not a goal in this activity.

Name: __________________________________
Task A: Scientific Notation

Partner: ____________________

Convert the following numbers into proper scientific notation.
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.

0.005
5,050
0.0000826
6, 090,000
23,050,000,000
0.000827
43,560
0.000000862
0.035
147,000,000

_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________

Task B:
Calculate the following solutions reporting your answer in scientific notation.
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.

(1.5 x 103) * (3.5 x 105)
(4.2 x 105) ÷ (1.6 x 10-3)
(2.8 x 108) * (2.8 x 106)
(6.2 x 106) ÷ (3.1 x 102)
(8.5 x 10-8) * (2.5 x 10-3)
(5.6 x 104) ÷ (2.5 x 103)
(7.3 x 1011) * (7.3 x 10-11)
(6.8 x 107) * (2.2 x 10-5)
(1.3 x 10-5) ÷ (2.6 x 10-9)
(7.6 x 10-3) * (8.2 x 10-4)

_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________

Task C:
Reduce the following to shorter expressions, do not solve.
A.
B.
C.
D.
E.
F.
G.
H.

5*3 + 6*3 + 7+3 + 3*8
2*5 + 3*2 + 6*2 + 9*2
24*4 + 24*2 + 3*24
18b + 12b -13b
17x + 34x + 2x – 10x
12n + 7n – 3n + 4n – 5n
70c + 100d – 20c + 80d
82x + 43y + 5x -17y

__________________________
__________________________
__________________________
__________________________
__________________________
__________________________
__________________________
__________________________

Name: ________________________________________
Task D:
Using the paperclips provided by your teacher, you and your partner are to figure out a way to accurately draw
four different sized circles. Put your drawings on the back of the page. Label circles and mark the centers.
Task E:
Using the loop of string provided, you and your partner are to figure out how to accurately draw different sized
circles. Put drawings on the back of the page. Label circles and mark the centers.
Task F:
Record the measurements of the circles you drew.
A.
B.
C.
D.
E.
F.

______________
______________
______________
______________
______________
______________

Task G:
Record the measurements of the various cylinders.
Cylinder

Circumference

Diameter

Task H: On graph paper or Excel
What is the slope of the best fit line.

____________________________

Name: _______________________
Physics Motion Problems
A. How far will a rubber ball fall in 20 seconds?

B. How far will a bowling ball fall in 6.3 seconds?

C. How long will it take an object dropped from a building to fall a distance of 67.9 meters?

D. An airplane is traveling at an altitude of 31,360 meters. A box of supplies is dropped from its cargo
hold. How long will it take to reach the ground?

E. A rocket is launched from the ground up. At its peak height you start your stop watch to time how long
it takes for it to reach the ground. You record a time of 1.21 seconds. What was the maximum height
your rocket reached? Hint: you are trying to find d.

